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(57) Abstract 

An arteriosclerosis remedy containing a caiponin gene as the active ingredient, which is useful because it can 
inhibit the thickening of the endangium. It is therefore efficacious for the treatment of arteriosclerosis and ischemic 
heart diseases which may be caused thereby, such as angina pectoris and myocardial infarction. In particular, it 
can remarkably effectively inhibit the occurrence of restenosis after percutaneous transluminal coronary angioplasty 
(PTCA). 
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w m m 

xmwam, mm^m**. ititMau tfc»B»i$*<ffl^5>ftT^sa<N n£© 

+£fc3&Jll£±ti , Ti>SiliS*ttu, ?m^&> 
©rtHC*5^5ii5i^IiS"^*5Ci*<a>!r©W^-e^$nT*J«9 (Hanke. H. 
et al. Time course of smooth muscle cell proliferation in the intima and 
media of arteries of following experimental angioplasty. Circulation Re 
s. 1990; 67: 651-659) , it&Wfcl^^iafc? £S&^&tt©¥»)K*fflia©rt 

mizw&mmttizmAi- z c t ict ^x, nw^femiz? &^ 

!|tgfatcf£i§-t" 3 ft*: (Gimple. L. W. et al. Effect of chronic s 

ubcutaneous or intramural administration of heparin on femoral artery re 



1 



WO 95/09010 



PCT/JP94/00320 



stenosis after balloon angioplasty in hypercholesterolemia rabbits. Circ 
ulation 1992; 86: 1536-1546 ) *<> B!fe**ttlWt'*fc*C+»tt»**±V 

G. et al. Percutaneous arterial gene transfer in a rabbit model. J. Clin. * 
Invest. 1992; 90: 936-944) *iftfc?£ffl^T t^T* 

Ci{c«k«3, l^ifil^SF«3©¥7t®5llBfla©lt5i^}Ill§jT-§Sc:<b«-MaiL> *|gHJ! 

ICS ofco tttfcfcx #8 WW:, >*£**Wa!idc#£ L 
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ff^^T^-So U-> 1 ttDNA ££*tt^*#f-4 7=»> hn-;K U - > 2 (2 
^77; KpCAGGS©*£f£4lfcftMII2 ©MM**©DNA s 1/ - > 3 (i t 
h jjfrtf- >cDNA££tr*&ifc;L'<* * -pCAGGS/hCN£&-5-LA:*7 >2*©*& 
milM**©DNA *wt. 

|3@»> t h#;i/#->cDNA£#im&x.^? * -pCAGGS/hCN£&4 Lft* 
;u#i>»o«&S»IR»rlic*itf SMrtttEWotll^ (a) „ 75 X; KpCAG 

Gs<D&z®*itzitimn2<Di&mW)mMWKii$vzM%ftmmB<Dm=? (b) > 

;U-i>/©&i;:fl&©MBkte3ttfrofcjfc&Btt!ia» (n=18) x *tMS* 2 I* 

/<;l/-x>/©tt:^7^; KpCAGGS©*£$:^ L fc*fJSi¥ (n=7), 

gfttt h/j^sH-^cDNA^^tffflifti^^^-pCAGGS/hCH^lft^LfcS (n=8)£ 

i ■ 

¥rt)K<fflte»c#S1-* h d#ji>J3i©* >/-?*®«i: LTf£JISft(Takahashi. K. 
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et al. Biochem. Biophys. Res. Commun. 1986;141:20-26) „ 7 9 + > 7 4 5 / > h 
Ktt&L I 3t-i/>ATPase©St4<£PlSt"SC<!:^^JbtlT*5^(Winder.S.J.et a 
1. J.Biol. Chen. 1990;265:10148-10155) , ^prtJBOiRffiWfflllcfc^TMttfft 

£icj; oTftS$ tlTt^S (Takahashi. K. and Nadal-Ginard. B. J. Biol. Ch 
em. 1991; 266: 13284-13288) 0 ttz, t Ltli, SM22. 

*U Thweatt s Ayme-Southgate £ C «k o T#t^ $ tlT (Thweatt, R. et al. 
Biochem. Biophys. Res. Commun. 1992; 187: 1-7) (Ayme-Southgate. A. et al. 
J. Cell. Biol. 1989; 108: 521-531),, # 8 HJ3 K T i;U ±12© # > £ 

tztti] Jl#->m? KtSIfif *ffifflt5Ci*<"e#4. 

W&^S ft (Takahashi. K. and Nadal-Ginard. B. J.Biol.Chem. 1991 ;266: 132 
84-13288) . *©&h K 7 * h ©# >cDNAfcot,*T t * O > /©$? 

ftf^S (Takahashi. K. et al. Japanese Circulation Journal 199 
2; 56 supplements 40) (Shanahan. C. M. et al. Circulation Res. 1993; 7 
3: 193-204) o *$&"JJK:i3HTM\ ±IE© iJ >cDNA££ffl L T *> <fc * 

Af Sitfc^fc .fctffSSISftS * >'<*K©fegWIBIfeEJ64*'hi;:»*.Sfc«& 
ic, *fc^«o»**±lf *At5Ififttt hi*© t>©*<i* L 

l < w\ mnm^ 2 ©7 $ y ww.n*^- j\>$ 

btltztf J ADNA L < ttcDNAT?*oTfcs *fc> d ft £ *<Narang^©^fe (Nar 
ang. S. A. DNA synthesis. Tetrahedron 1983:39:3) K'& o Tft^ftJC^fiK $ ft 
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tlSffl^^^-l^ */;u#x i^ite^o^^o^*©^^^ 

# u Attfln ;k IgaJiliRv - # - , x >/s > u- kjS t 

8il^?*-©*t®!£^<!:t£M*'J S?>i LTfcU SV 
40-)^l/X N /< h* d - v <7 ^ EB ^ 4 (Epstein-barr virus)^£^tf' 3 

£/^H©tf:i6©7o*- * - £ LTfcU /S - 7 ? f- > 7 n * - * 
- > in^-J/g>77^-lff> f- 2 s; > * ^ - -tf^D * - ^ - s SV407 
n*- * -> 7? J 4 Jl a * - ? - ^ 4f<< Y t 4 )\,7,~fu 

r^;i/> ? n - >mR£%>m<tt > Vis 'J >»ttitfe^^oii^J^^ 

*H&#RWK«< x ©fllu g Ait £^ ft] 

«£g-*-5±-eff* Lt*38S'<* * -£ LTtt* pEF-BOS(Mizushima. S. et al. Nuc 
leic Acid Research 1990; 18:5322K pcDL-SRa 296(Takebe. Y. et al. Molecular 

and Cellular Biology 1988;8:466-472) ^ pCAGGSCNiwa. H. et al. Efficient s 
election for high-expression transf ectants with a novel eukaryotic vecto 
r. Gene 1991:108: 193-200 ) ^ pAd265SVp(A)3 (Kaufman, R. J. et al.. Mol. 

Cell. Biol. 1985; 5: 1750-1759)^© 7v * i K* S H tt * 4 3 
Ci*<T*#, pCAGGS*<ftK*?£ L^<> pCAGGSW^ *4 h / if a <? < 

3' xy^Xi'^iK 7h*» h)3-^nh*>3' ES^^s SV40SI!!^ D 5* 

So 
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£M (Maniatis. T. et al. Molecular cloning: A laboratory mamual 1989; 
Cold spring harbor laboratory) ±IS©«k 9 ft&Sl^? * - 

mm, mmm, vji>m<Dtemiz&Witix, a^tf-vitfc? 

.* fctt a * -£JiH©*(;:£tA-rs C £ C «t t) , 

*fc*;P#->afc^**Af C £tt < IBIS rtfc A 

f^ili^T'lS. U # 7- A(Wong.T.K. et al. Science 1980:215: 166) -^S^K 
3 :/«S©£j£tt©ffiu IWWblot^D ^7XF (Schaffner.W. 
Proc.Natl. Acad. Sci. 1980:77:2163)* V Y u O 4 JlXO&oU'S 4 JlX(D*+Zf 
> K (Cone. R. D. et al. Proc. Natl. Acad. Sci. 1984:81:6349) * ftMWB^- x b 
(Furusawa.M. et al. Nature 1974;2498:449)3©35&S*fflK£jpJffltf'<5 C £ *< 
C©?"^ 'J # 7-Aj&<*f * l^o £^9©te, >itfe^* 
fctt/z^^-^iftfe^^^trffitti^^ *-C4*Si|fc&S£ffl&-*-C £fc < 
*fflt*T ') * v-A + Jc^A-r* d £*<T'#, b Mc#ttf *IBK*fett 

t h©{*rtTKs»sn5B&st* u #v-i»Bi&mnt txm^tui. 

# V - Afc^/jSc* 5im£ LTfcU N-[l-(2.3-5>* l/t-f B*J/)-^o b°;U]-N. 
N.N-h 'J yf^7>t--)AyfM;l/7x - KDOTAP) s N-[l-(2, U-f 
o + •>)-"/□ fc?;l/]-N. N, N-h 'J / f;l/7>€- l )A?D7 y f K(DOTMA). 7 5 7 

d -f ;i/ 7 * z y r * v 3 y > (dlpc) > ^ti/;i-'f;i'7^7 7f v^^^- 

;UT$XD0PE)> -7 5 7D^f *X7 t-^*7;Ux? y -;UT $ XDLPEK i? Z 
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UK;l/7^7 7 f^;H^-^T; > (DMPEk •^tl/t^l'7a77 
f- $J ;l/ 3 "J > (DOPC) x y;iJ^K^7a7 7f^A3'J> (DMPC) „ N- ( a - 
h U y f-;l/T — *7-fef-^)-5* Kf Wlz-D-^U* ^ - h ?D5^ K(TMAG) 

^->itfe^DNA * * ;U # -^iS^^*^ tTtt SIX. K^^-DNA KffiSS-^X-S 
C£tt<> C tl £ ©DNA 4«ft*«k<K»)iiJ6*+^ttrtS«*l#o^*tt-«cSI 
U#y-A(LUV) ^f^t5©t'ffiLU 0 0Jx.tt\ N-[l-(2,3-i?tU>fo + 
->)-^n tr;U]-N.N,N- r- 'J^f ^7>*-H^D7^ K (DOTMA) t 
;U7 * X 7 t f- S^l/i* /-^7; > (DOPE)® l:l(i/i)Ofi^ (Feigner. D. L. e 
t al. Lipof ect ion: A highly ef f icient, 1 ip id-media ted DNA-transfection pro 
cedure. Proc. Natl. Acad. Sci. 1987:84: 7413) *N- ( a - h 'J t ffr7 
T-b^;l/)-v Kf ->;U-D- - h * n ? W K (TMAG) £ v>' 5 ? o ;!/7 * x 

7 7 fi?;l/aiJ> (DLPOi ^tl/t^b7tX77f iSJlx.? J -;U7 5 > (DOP 
E)©l:2:2(mol/mol/mol)©*S£ ! #l(Koshizaka.T. et al. J. Clin. Biochem. Nutr. 1 
989;7:185)Hte> DNA £3K V) &tS U * V - A Zl&l&t Z C t bftT 1>S o ± 

fEoffiM®?-^ iisitt^:^&, n-[i-(2.3-s?*i/*-f □ + e/)-7*D 

t?;l/]-N.N.N- h »J yf^7>t-7A/f;i/f/l/7i- h(DOTAP) tfftlZftt I 
C»o 'J # 7 - A©^® {cHVJ(Hemagglutinating virus of Japan)©££? 

T'£So 0Jx.te\ Danos.O. et al. Proc. Natl. Acad. Sci. 1988:85:6460 tfrteVe 
nkatesh. L. K. et al.. Proc. Natl. Acad. Sci. 1990: 87:8746 KiEfc©:£& 

izmcx, *fc - vafc^fcdfciWfc*.'^ *-£7 
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&cfcr>\ Hepes SM£36i&7j< (150mM NaCl/20mM Hepes.pH7.4) > h U X - 

aUcfc^T. *7;b*->itfc?£Jl©Jt*s rt^tf^itfex^ir*! 
^-iJiOib^fis r/&£x©§rg©f£StS#i§ £*lS<k ? 

K^^-t!><1 0~5 0 nm%<D£\\&T'£tftZ C L^o 

- >2? x-x;K ^'jyx*-3D + iJ-07a-?B > * x - x MWo 1 i n 
sky Coronary Infusion Catheter) > V~/)l^<Jl- >iiT- t ^(Double Balloo 
n Catheter) H££ If S £ £ /><T # * o *fc> x-x;U£ffl ^ 

fc^SSHTlis Chang £ (Chang. S. et al. Direct in vivo gene tr 

ansfer into the coronary and peripheral vasculatures of the intact dog. 
Circulation. 1991;83:2007-2011) ^#*£ 0 

& x £ £ i» m JH x. * ? * - £ E X ft f w It § T £ S E 3fl 1 1 h J c E gg IB A ift 1 

fc©x 0J*.tf> SSgaU ttffftk 33IJW*$*jllM*£fc-tK *£^liiIiRLT 

H©«ll®s > >^©7 $ yMS> HSA, BSA, fc£l,Mi-t?7X>af £< N 
«W*J©«i LT> hUxttfrftk PBS«Hr3ik ? x >g?ijg3j3ik #&&3j$iK 
*5l>(iHEP E S HgSr*iJI?rt<> H3§a]©<*J<t Lis i£ftx h U AH©£&. 
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* ;l/ # - > it G ? * A: * )V # - > it * £ tf ffl SI *C * 9 - * R © + C £f 
A1"S C t tt < ffi^S*§£-KfcU 'J >&1JJH"5 A &zt ?£ (Graham. F. L. et al. 
Virology 1973:52:456) n DEAE- f* X h 5 (McCutchan. J. H. et al. J. Na 
tl. Cancer Inst. 1968;41:351)^£ffl ^fc-f > t*tf(in vivo) H^7x^-> 

tz\±ii )\<$.~y £tsu$k 9 -zmvtpizmAirm^zm&K a, 

y-?Jl'<Jl- I/1J7--T A>%m^X — feftfflOJ >* h£fT*£ofc*K * 

^J>X*-3n^iJ-07a-^3 >*7-r--r;l/£ffl^rt:lf[lWMF*3^©&A 

*58W©»l»«ftf&**lo»#*«4N *MI* ftS'k ffitt* S'^Btt. 
aSttfrci-jTW*^ -ftCs jfcATtt-0 3fc»>rt;t'#- 
ICLT, ^20^8 ~ 600mg©i5S*<il^-e*So 

-fos) <D±r>U-?a h*>=H?- ><D%m*WUt Z C £ fcftl fe> tiTl^S d «h 

*»W©»RB!ftf&SJW»45e«tt©J*iC«^Tfc3c^tt3&<»^<!:*i &ftSo 
Sb{c N #ISBj3©ijM®<ttefg8JfcU ^;i/^->it(S^* tett*;i/#->il€i? 
^trfclftx.^* * -& 'J 'i? v-A^©)l©4>lc^A't-*c £ KJ:tK asa#tt 

#&HJ§£s JHT©H«S0!l»wJ:e)* ^CffttcKB^f So C ft &©H«£0JttR9l 
©fca6©*>©T**K #&HJ?©iEB£flg5it 5 fc©T«4tt^o 



9 



WO 95/09010 



PCT/JP94/00320 



(ftttftn 

1 . t h ij Jl # - > cDNA© ? n - - y if 

B#A©lfflK#>Il# (S3?% 54*) ©*M<fc*K ChirgwinCChirgwin. J.M. 
et al. Biochemistry 1977;18:5294-5299) bOjSCjS o RNA £*f£!Lrt:o 
$ bKCORNA frb, * 'J 3*x y ? *™-dT30<Super> (#*n?*§^ 9021Bs 
£ffli£1±83) *ffll*T* poly(A) + RNA fcHSllLfco poly(A) + RNA frb, ZAP- 
cDNA£»£*<y h ( * * a ^£^200400, Xh7^i^->tiS!) £*#/n°>;>:7 r II 
=f-iUK (*7*o?'§^200216> X r- 7* >*±£!) *ffll»T, t r-*»«U 
ZAP R -cDNA -£ftJa£L/c 0 :07^7 U - 5> ©8ifc*(** * * 

nW:/7*l/>7^ -Hybond™-N+(*7 * d *'§-5fRPN. 137B, 7? •> + 
Si) lz7U-bl, -7 r- U *;U#->cDNA(Takahashi.K. and Nadal-Ginard. B. 

J. Biol. Chen. 1991; 266: 13284-13288) & 7* d - 7*£ LT, ^7-^A-f^U^ 
-T -b*- •> 3 Utt * n - >%mfro M&?v - >£fl^)l'<-7 t - v 

R408.VCSM13 tll^tSCilU^ts pBluescript SK- Id* 7* 7 o - - > 
Ls -?-©*£ 7^ TUg© 7 d - >&mVl L. pBluescript SK-hCNt L (Takahashi. 

K. et al. Japanese Circulation Journal 1992 ; 56 supplementl :40) 0 Ctl&i' 
-?i*-x R Version2.0 DNA*> - 7 x > > > 7* * >y h ( 2/ * n /#*f 70781 > 
USB ttfi!) *ffll»T->- 7i>Z Lfco »&tlfch h #;U#->cDNA©&ggE?iJ 
K?iJ^©I2?"J#-*f 1 C*"**o 

±C1. L/cpBluescript SK- hCN © t h 77 ;b#x >cDNA5' WJKXhoIftJ 

PR«*«ffi*lf At*fc*C^ K*SiJRB»^SmaI (><-'J>#-v 

WW A*±£D TfifSUtU 7-- 'J >7*L*:XhoPJ >7>- »J >#-v> 

>W AttjSI) £T4 DNA'J #-H? (^S^ttS?) £ffll*T7 -f 7*- C©£ 
*B*4ffl^TB.coli DH5a# ( 7 4 7 r 7 / d if *> A¥) fcJBJHEiftU 

»JTfiJI#*l«J;^7XS K*»«LT, ftilMi&XhoI (^-U >#-v> 
^-TAttK) TiaSLfciC^N XhoIftHfclCfc t h 77 ^U^— > cDNA 1522bp 
££fr»rJt£ pBluescript SK- T^x* K©»rfr C * C <h b>x §^©7-7 
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tc «t «9 > 1 IC7*$ ftfc t K >cDNA1522bp£#t"BfrK'£#gt U 

■/UvZf-h -V-y DNAffil5!+-v h (* ^ n ^#^732-6010. ><-f*5* Ktt 
S!) *Jfl^T»MLfc. CODNA frJHB&fJtXhoIT'MJI Lfc75 * $ KpC 

AGGS(Niwa. H. et al. Gene 1991:108: 193-200) £T4 DNA'J # 1>T9 -T 
y-hLfco C©R£«£ffi^TB.coli DH5a**»JtlE»U JBJHE»#i&# 
iS«t^7X; K*»SiLT\ t h77;U#->cDNA©*f ARtf7D^-?-t-*t 
ti k h *^#->cDHA©*|£!tt*»Bf *fc*C^ frJPI8?l§XhoI& PstI 

- »j >#-7>Auasi) ti6ILfct:%, XholftHfcK k h^;u^-> 
cDNA 1522bp *£fc»rJi\ RtfPstlflMbC «k t) t h * >cDNA3' fit t y k* -y 

- >&SI©rt:J&©ija&X.'<* S KpCAGGS/hCNT'* 5Ci *<fflffi 
3 ft/Co 

* 1 HCb h VcDNAfc^frffl**.** * - pCAGGS/hCN©frJIS®3tifc|2 

^yjkto * -pCAGGS/hCN©*:£ $ fcU ft6.5kbt'*5o 

3. 'J #V- Arf^OttA 

N-[l-(2,3-^tl/t-fo + -/)-^D h°;l/]-N,N.N- h U ^ f- ^7 > *~ •> A y f- 
;HJ-;l/7 x - h (D0TAP) (.<- U > #- v >/n -< (1 mg/ml) 60# 1 £x 

Hepes ««£36iS*(Hepes.20BM;NaCl. 150mll;pH7.4) 190 u\ TSMRLfco C 
tlt&m\z s ±12 2. -e*lt$&Lfci|fl&;L'<? ? -pCAGGS/hCN 30 // g £Hepes 

*^s^^7K25o #1 {crgi5?L^o cut, 2-3<Dmm*m&i. m&-e2o&&L± 

<< h + & C t CJ; «5 s pCAGGS/hCN£ 'J * V - A4»»c£fA Lfcffi^fc^ 

fco 

*ffiiHI^©^«>{w, ±152. T$ISLfcii§&*^**-pCAGGS/hCN©tt 
t>?)\Z, fv7.l KpCA6GS*ffl^T, ±IB©!Sft**l*>ig"9 u Z.t\Z**>> fyX 
I KpCAGGSfcU # V- A4HC#fALfctt**»fc 0 

4. fpMUgttft£*q©9iS! 

±E 3 . "Cftl* Lfcfflft*** * - pCAGGS/hCN* U # V - AcpKifA Lfcti^ 
^^Wf-5^500 0 1 ic, h y '<>zf)l-l0 u l(->/-7ttS!!) . £3I&£7K 300 
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u \ zimx-Tuei LTit 800^1 t u znzmmmtfemMtLtzo 

ttz, -pCAGGS/hCN® ft *>0lw„ 77 7. $ KpCAGGS£ »J # V - A 

5. li^^jtfi^^A^ (Pericutaneous Transluminal Gene Transfer (PTGT 
)) 

PTCAfli >iJ7--7-)l (C.R.Bard Inc. it Si!) £ffll^T> 8 ZE© 

&gftlRfli& 4 - 5 cifcfcfc 5Mt 3 |5J><;U- > &B £ * -£T&i& L fc 0 
2 B^s ±fE©MS^*SL/c^-9-+'05ilM{-22G t-7D- (^f-V * v M± 
SI) ^jfAL, «il7t:t-;HA (ffiiaSimttSS!) h 'J "5 

AO. 3 gs + h 'J f AO. 1 8 g) ££g*&*30mH=»fr Lfc&tt 4 ~5ml 

^^>o< t>itiaLTs tire© Lfc&, -^jchjel^o 

? -pCAGGS/hCN£ 'J * V - A^KfcJA L fc&^PS-^Wt 
^ScSiJ^r^ ^'J>7 + -aot'J-07a-^ > U t - t )l> (C. R. Bard 1 
ncttS!) ^fflot, H£tt££ : ?a|Afl?(PTGT)t;:«k*K * If^Kilft^ L fci * 
1\ l8a«il!R«*»aLfcfiifEo^*4 f ©H2a5*iaBBU*:« N *§iljM£ISti3 
Ls mafficLT*»tf L*-7o-KT*B»***?LLfco g$ 2 cm©*'? 
x >y h'<;l/-> (C.R.Bard Inc. *±gD KPTCAffltff K7^ft- (C.R.Bard Inc. 

v \>'<ju- ><Dftffi*i*imW}M£ftmw!m<o 1 ciistt©srfcs 

S L fco 

JfcKs 30cmItE^i-^ d/#^9070112 , NAMIC ttfi) ©fcMBfc 18F 

«• *o#. ±E4. "cmmLtimmmitfkmm soo^i 

fco :n*^9xvh^^->oaAPi:o«^ Basix™^ >f7 U- * - 
(MERIT Medical tt88) T 8 *lE*IIJ*Lttd<&* 1 OHfeS-eTx ®&&®T'. 

F7U-ix^7 |w<;u- >£®m®Mfr!>te*, £?L:fcJ;£Maj0IJSI5Kfn:£ 
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$J-tr7 * 9 v 9 X (tp^mmnm 0.5g£20nil<D£JI&$g7kJ::igJ5?Lrt:f£©?-£ 

3mi zm&t, m<ozifrmitz 0 

9 -pCAGGS/hCN£ 'J * V - A 4> A L fc&?£#W^ § ttJRKft 
feS#]©ft;b«3 1:^7^ S KpCAGCS* 'J # V- iifi;lfALfctt? ZSGtZ =» 
> hD-M^ffl^T> ±I£©iitt£li?)igL*: (*JMi*2) o 
WJK» 1 2 B1WJwV<^-i>/Lfc«ffi©iSffiffll 2 - 3 <:■©«££> ffl 

6. ]lilWrtffllEW©ttB 

MWilfe^SIAWCPTC^IIttft 1 /< >U - - > / * *J £ tt fc * 

**©$.MM£Mrti L^o 4 mmg^©S$©Ifllt^r <r i'afyH'JttAF 

(Miles Laboratory*!^) ©4 , IC&T> f- 4 •> a r -y * OCT Compound 4583 (Mi 
les Laboratory^) -o T&ii& 7 o ? HffSLfc, ? U * x * y 
T 5-6 ^m ©*$©*£«*£#«! U CttfcEftLfc^ 
xt-^IMfcCttofc. llliertffll©ER£©g«ti^ h h*;U#->cDHA*^ 
t;fflift^K^^-pCAGGS/hCN^S:#LA:*;l/'i?->^(n=8) ^ 1 

(n=18) . ZfyXi KpCAGGS©**8:#Lfc**ill¥2 (n=7) fCo^T. itlVti 

©8aft»KKi§©wft«MTMi,fc. ztibam&mmnzn 3 m-^-To 

H3g]te> t h*;l/#->cDHA*#tT*aiftx.'<^^-pCACGS/hCN*fft#Lfc*^ 
#i>8©ISS»JRWriB«c*J»t SJlliffrtREW©*^ (a) s ^7X; KpCAGGS 
©**«:# Lfc»M8 2 ©«S»§R«rii»c*i^Sjfli«rtilEJi[ ©$? (b) ^ fc 
J:r>\ 4R&ff**J|g& 1 ©teaWRIffffiicfcttSlfoffrtKEW©^ (c) ^*to 
HI 3 BB K-Jl & *l * i*5 t h ^l/tf-l/cDNA^fril&SlX-^? * -pCAGGS/hCN 
4ft4Lfc*;^iV»li, MlttMi* 1 fc«tr>'^7 X S KpCAGGS©***A 
Lfc*fJS»2 lcJt«LT> JfllWMrtK©BEJ?©gS*<fi^ofeo 

*y£jftl«Srtfflt©EJi©SK*att^t*ys:*K % rtM:fc<J:tf#]gl©®8i£7 
7-=.^ -?-£fflV>Titz»JU rtH/'fcJiOSilitfcrtBIOEggi LTitlfL 
fc(Nabel. E. G. et al. J. Clin. Invest. 1993; 91:1822-1829) o *©*§m£ 
m 4 Stc^fo 9 4 H + * tticD^IS 1 Ji/<;l/-->/©^iwHb»©MS fcffi 
SttfrofcfcftHflJKI? (n=18) . WJH8 2 tt^;U-->/©«C^5^ 5 KpC 
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AGGS©**tfc#LfcS*!H» (n=7K * >»ti b h >cDNA«r^t» % ffl 

SI*** *-pCAGGS/hCN*tt^Lfc# (n=8)*«U «tO (*£8©l&&fbiKI9riE 
©rtBI/'ffcoiBfcJtoSHI***.. 8 4 18*% *:fc«fctf**W\ t -fcJtJCJ: 
tK *ft*-'tU 0. 0 5 %J*J~r\ 0. 0 0 5 %JsJT©Jal&^ (p) 
t**to t h*;U ! J?->cDNA*#t;fflltlpL'<^^-pCAGCS/hCN*tft"^Lfc*;l/ 
^Uli, ^MfiftJIP 1 fcia*^7 x $ KpCAGGS©***A LfcWJBS 2 t 

ja±©Ct*^ *f8W©»J»«<b?&Si«tt^ g£WlfiI*»Jfcffi (PTCA) &© 
* tt K Kih-T S C £ *<SEHJ $ ft o 

t h * i>cD»A*^t*ll* A <^ ^ -pCACGS/hCN*!ft4 tfc* W 
(n=8) fc«fctf7-7X$ KpCACCSO**Jft# Lfc 2 (n=7) Kol>T> ±12 6. 

TjgttJ L/c^H®)Mg|5{4©IfilW^D D alc, m*© 3 {gft©PBS(Phosphate Buffered 
Saline) (8g/l NaCl, 0.2g/l KC1, 1. 15g/l Na 2 HP0<. 0.2g/l KH 2 P0 4 )£ iJQt-T. 
f&1?Mfr< Vimitz'&iz**?')-* Xltz 0 15. OOO03ST' 3 #KJ£'fcU *©± 
flt*»6-b'<S?-> (77* n^g^SG-0025 x HafettHttW) l^TDNA £ttltti 
Ltz„ C ©DNA 10ju g * XhoK*- U > # - v >^ >T A*t£!) TilU 7x7 
. * d D*;UA-ettffl Ifc&x* J » 5>*ifcefcRto*20/£ 1 

OtKCSISLTDNA ©«S*«fi260ni Cfctt £ ») fflJE Lfc« 

DNA 2 /£ g Cta^-TS C©?g^ + ©DNA *mW.t L> t h * ;U#x >cDNA©5' 
fc^t^' »flRffl(g<:*S*SE*l&t>o 2 «©&/£* U * K 
5' GAGTGTGCAGACGGAACTTCAGCC 3' : E?iJ£^ 1 ©E?'J© 18-41©* 

>xE?D fccktf 

5' GGCTGGGCCTGGCTGGGTCCAGCC 3' (EfiJS^ 4 : E?<J#^ 1 ©E?'J© 1046-1069 
©7 >XE?"J) 

^7'7'f7-Ht> GeneAmp™ PCR Reagent Kit with AmpliTaq™ DNA Polym 
erased *o/#-tPJ5100> £S&*t3i!) £ffl^T> 94°CT' 1 tfP^Ogfefc&ftx 
55°CT 2 ^Pe^©T--;l/^#s 72 e CT 2 #PeH©£j££#T, #y/5--J?a.ttR 
£ (PCR)£ftl^ ±te©b hrt^tfx^ftgtt^'rv-K&SftArDNA 77^ 
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y > l> (1052bp) ti<m*&*tlZ>frZofr*\.M7rtv- xmiBtfc. 

U- > 2 1^5 7; KpCACGS©**a4LfcS*MS2 <Z>$g 
HjMi*<7>DNA , l/->3lih h JjJl$~ > cDNA* 9 -pCAGGS/h 

52bp<DDNA HrfrfcfctH**;: > 2 KfcUTtt C ©»rtf&fcfcb 

t5CittT*i«i^fco CO&Httx t h a;l/#->cDNA£#tf*Mft*.'<? 9 
-pCAGGS/hCN£!£-5 ltz1j)l# t h *;U#- VcDNAitfi^^^A 

SCi^T^ SfiWS»IR»*«(PTCA)!fe©ll»'P***)ii>rWaKl» 
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i2?'J§^ : 1 
K?iJ©ft£ :15 2 2 
E?"JOS : f£B* 
g£©ifc : -*« 

E^iJOffl^ : cDNA to mRNA 



AACATGTGAG GAGGGAAGAG TGTGCAGACG GAACTTCAGC CGCTGCCTCT GTTCTCAGCG 60 
TCAGTGCCGC CACTGCCCCC GCCAGAGCCC ACCGGCCAGC ATG TCC TCT GCT CAC 115 

Met Ser Ser Ala His 
5 

TTC AAC CGA GGC CCT GCC TAC GGG CTG TCA GCC GAG GTT AAG AAC AAG 163 
Phe Asn Arg Gly Pro Ala Tyr Gly Leu Ser Ala Glu Val Lys Asn Lys 

10 15 20 

CTG GCC CAG AAG TAT GAC CAC CAG CGG GAG CAG GAG CTG AGA GAG TGG 211 
Leu Ala Gin Lys Tyr Asp His Gin Arg Glu Gin Glu Leu Arg Glu Trp 

25- 30 35 

ATC GAG GGG GTG ACA GGC CGT CGC ATC GGC AAC AAC TTC ATG GAC GGC 259 
lie Glu Gly Val Thr Gly Arg Arg He Gly Asn Asn Phe Met Asp Gly 

40 45 50 

CTC AAA GAT GGC ATC ATT CTT TGC GAA TTC ATC AAT AAG CTG CAG CCA 307 
Leu Lys Asp Gly lie He Leu Cys Glu Phe He Asn Lys Leu Gin Pro 

55 60 65 

GGC TCC GTG AAG AAG ATC AAT GAG TCA ACC CAA AAT TGG CAC CAG CTG 355 
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Gly Ser Val Lys Lys lie Asn Glu Ser Thr Gin Asn Trp His Gin Leu 
70 75 80 85 

GAG AAC ATC GGC AAC TTC ATC AAG GCC ATC ACC AAG TAT GGG GTG AAG 403 
Glu Asn He Gly Asn Phe He Lys Ala He Thr Lys Tyr Gly Val Lys 

90 95 100 

CCC CAC GAC ATT TTT GAG GCC AAC GAC CTG TTT GAG AAC ACC AAC CAT 451 
Pro His Asp lie Phe Glu Ala Asn Asp Leu Phe Glu Asn Thr Asn His 

105 110 115 

ACA CAG GTG CAG TCC ACC CTC CTG GCT TTG GCC AGC ATG GCG AAG ACG 499 
Thr Gin Val Gin Ser Thr Leu Leu Ala Leu Ala Ser Met Ala Lys Thr 

120 125 130 

AAA GGA AAC AAG GTG AAC GTG GGA GTG AAG TAC GCA GAG AAG CAG GAG 547 
Lys Gly Asn Lys Val Asn Val Gly Val Lys Tyr Ala Glu Lys Gin Glu 

135 140 145 

CGG AAA TTC GAG CCG GGG AAG CTA AGA GAA GGG CGG AAC ATC ATT GGG 595 
Arg Lys Phe Glu Pro Gly Lys Leu Arg Glu Gly Arg Asn He He Gly 
150 155 160 165 

CTG CAG ATG GGC ACC AAC AAG TTT GCC AGC CAG CAG GGC ATG ACG GCC 643 
Leu Gin Met Gly Thr Asn Lys Phe Ala Ser Gin Gin Gly Met Thr Ala 

170 175 180 

TAT GGC ACC CGG CGC CAC CTC TAC GAC CCC AAG CTG GGC ACA GAC CAG 691 
Tyr Gly Thr Arg Arg His Leu Tyr Asp Pro Lys Leu Gly Thr Asp Gin 

185 190 195 

CCT CTG GAC CAG GCG ACC ATC AGC CTG CAG ATG GGC ACC AAC AAA GGA 739 
Pro Leu Asp Gin Ala Thr lie Ser Leu Gin Met Gly Thr Asn Lys Gly 

200 205 210 

GCC AGC CAG GCT GGC ATG ACT GCG CCA GGG ACC AAG CGG CAG ATC TTC 787 
Ala Ser Gin Ala Gly Met Thr Ala Pro Gly Thr Lys Arg Gin lie Phe 
215 220 225 
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CAG CCG GGG CTG GGC ATG GAG CAC TGC GAC ACG CTC AAT GTC AGC CTG 835 

Glu Pro Gly Leu Gly Met Glu His Cys Asp Thr Leu Asn Val Ser Leu 

230 235 240 245 

CAG ATG GGC AGC AAC AAG GGC GCC TCG CAG CGG GGC ATG ACG GTG TAT 883 

Gin Met Gly Ser Asn Lys Gly Ala Ser Gin Arg Gly Met Thr Val Tyr 

250 255 260 

GGG CTG CCA CGC CAG GTC TAC GAC CCC AAG TAC TGT CTG ACT CCC GAG 931 
Gly Leu Pro Arg Gin Val Tyr Asp Pro Lys Tyr Cys Leu Thr Pro Glu 

265 270 275 

TAC CCA GAG CTG GGT GAG CCC GCC CAC AAC CAC CAC GCA CAC AAC TAC 979 
Tyr Pro Glu Leu Gly Glu Pro Ala His Asn His His Ala His Asn Tyr 

280 285 290 

TAC AAT TCC GCC TAGGGCCACA AGGCCTTCCC TGTTTTCCCC CCAAGGGAGG 1031 
Tyr Asn Ser Ala 
295 

CTGCTGCTGC TCTTGGCTGG ACCCAGCCAG GCCCAGCCGA CCCCCTCTCC CTGCATGGCA 1091 
TCCTCCAGCC CCTGTAGAAC TCAACCTCTA CAGGGTTAGA GTTTGGAGAG AGCAGACTGG 1151 
CGGGGGGCCC ATTGGGGGGA AGGGGACCCT CCGCTCTGTA GTGCTACAGG GTCCAACATA 1211 
GAGCCGGGTG TCCCCAACAG CGCCCAAAGG ACGCACTGAG CAACGCTATT CCAGCTGTCC 1271 
CCCCACTCCC TCACAAGTGG GTACCCCCAG GACCAGAAGC TCCCCCAGCA AAGCCCCCAG 1331 
AGCCCAGGCT CGGCCTGCCC CCACCCCATT CCCGCAGTGG GAGCAAACTG CATGCCCAGA 1391 
GACCCAGCGG ACACACGCGG TTTGGTTTGC AGCGACTGGC ATACTATGTG GATGTGACAG 1451 
TGGCGTTTGT AATGAGAGCA CTTTCTTTTT TTTCTATTTC ACTGGAGCAC AATAAATGGC 1511 
TGTAAAATCT C 1522 

EfllM- : 2 
i2?ij©ft$ : 2 9 7 
mnom : 7; yi 
b#o v- : tt§J£# 
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Met Ser Ser Ala His Phe Asn Arg Gly Pro Ala Tyr Gly Leu Ser 
5 10 15 

Ala Glu Val Lys Asn Lys Leu Ala Gin Lys Tyr Asp His Gin Arg 

20 25 30 

Glu Gin Glu Leu Arg Glu Trp He Glu Gly Val Thr Gly Arg Arg 

35 40 45 

lie Gly Asn Asn Phe Met Asp Gly Leu Lys Asp Gly He He Leu 

50 55 60 

Cys Glu Phe He Asn Lys Leu Gin Pro Gly Ser Val Lys Lys He 

65 70 75 

Asn Glu Ser Thr Gin Asn Trp His Gin Leu Glu Asn He Gly Asn 

80 85 90 

Phe lie Lys Ala He Thr Lys Tyr Gly Val Lys Pro His Asp He 

95 100 105 

Phe Glu Ala Asn Asp Leu Phe Glu Asn Thr Asn His Thr Gin Val 

110 115 120 

Gin Ser Thr Leu Leu Ala Leu Ala Ser Met Ala Lys Thr Lys Gly 

125 130 135 

Asn Lys Val Asn Val Gly Val Lys Tyr Ala Glu Lys Gin Glu Arg 
' 140 145 150 

Lys Phe Glu Pro Gly Lys Leu Arg Glu Gly Arg Asn He He Gly 

155 160 165 

Leu Gin Met Gly Thr Asn Lys Phe Ala Ser Gin Gin Gly, Met Thr 

170 175 180 

Ala Tyr Gly Thr Arg Arg His Leu Tyr Asp Pro Lys Leu Gly Thr 

185 190 195 

Asp Gin Pro Leu Asp Gin Ala Thr He Ser Leu Gin Met Gly Thr 

200 205 210 
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Asn Lys Gly Ala Ser Gin Ala Gly Met Thr Ala Pro Gly Thr Lys 

215 220 225 

Arg Gin lie Phe Glu Pro Gly Leu Gly Met Glu His Cys Asp Thr 

230 235 240 

Leu Asn Val Ser Leu Gin Met Gly Ser Asn Lys Gly Ala Ser Gin 

245 250 255 

Arg Gly Met Thr Val Tyr Gly Leu Pro Arg Gin Val Tyr Asp Pro 

260 265 270 

Lys Tyr Cys Leu Thr Pro Glu Tyr Pro Glu Leu Gly Glu Pro Ala 

275 280 285 

His Asn His His Ala His Asn Tyr Tyr Asn Ser Ala 

290 295 

: 3 

: 2 4 

mn^m : mm 

m®%. : -*tt 

&m®mm momm £$dna 

GAGTGTGCAG ACGGAACTTC AGCC 

ETflM : 4 

: 2 4 
E*l©£ : mm 

w.womm : mvmm. £*&dna 
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